DIALOG (R) File 351:Derwent WPI 

(c) 2004 Thomson Derwent. All rts . reserv. 

014543685 **Image available** 

WPI Acc No: 2002-364388/200240 

XRAM Acc No: C02-103215 

Producing probe supports for use in base sequence analysis of gene 
deoxyribonucleic acid, involves providing liquid discharging device for 
two-dimensionally arranging and fixing probe arrays on solid-phase 
substrates 

Patent Assignee: CANON KK (CANO ); 0KAM0T0 T (OKAM-I); SUZUKI T (SUZU-I); 

WAT AN ABE H (WATA-I); YAMAMOTO N (YAMA-I) 
Inventor: OKAMOTO T; SUZUKI T; WATANABE H; YAMAMOTO N 
Number of Countries: 028. Number of Patents: 003 
Patent Family: 

Patent No Kind Date Applicat No Kind Date Week 

EP 1188475 A2 20020320 EP 2001307932 A 20010918 200240 B 

CfV US 20020182610 Al 20021205 US 2001953253 A 20010917 200301 
JP 2002318232 A 20021031 JP 2001283190 A 20010918 200304 

Priority Applications (No Type Date): JP 200142344 A 20010219; JP 

2000284046 A 20000919 
Patent Details: 

Patent No Kind Lan Pg Main IPC Filing Notes 
EP 1188475 A2 E 53 B01J-019/00 

Designated States (Regional) : AL AT BE CH CY DE DK ES FI FR GB GR IE IT 

LI LT LU LV MC MK NL PT RO SE SI TR 
US 20020182610 Al C12Q-001/68 
JP 2002318232 A 36 G01N-033/53 

Abstract (Basic) : EP 1188475 A2 

NOVELTY - Producing a probe support, comprising providing a liquid 
discharging device for two-dimensionally arranging and fixing a probe 
array on a solid-phase substrate, is new. 

DETAILED DESCRIPTION - Producing a probe support, comprising: 

(a) providing a liquid discharging device including reservoirs for 
containing liquids containing the probes and discharge nozzles 
connecting with the corresponding reservoirs; 

(b) aligning the discharge nozzles and the support relatively; and 

(c) discharging the liquids containing the probes from the 
discharge nozzles to different positions on the support. 

The number of reservoirs and discharge nozzles are the number of 
probes . 

INDEPENDENT CLAIMS are also included for the following: 

(1) a liquid discharging device for making a probe support having 
probes of different types and positions, comprising: 

(a) reservoirs for containing liquid containing the probes; and 

(b) discharge nozzles connecting with the corresponding reservoirs; 

and 

(2) an apparatus for making a probe support comprising: 

(a) the liquid discharging device; and 

(b) aligning device for aligning the discharge nozzles and the 
support relatively. 

USE - For producing probe supports useful in base sequence analysis 
of gene deoxyribonucleic acids (DNAs) and gene examination. 

ADVANTAGE - By using the liquid discharging device, probe liquids 
are discharged from the corresponding reservoirs onto a solid-phase 
substrate to form a predetermined two-dimensional probe array of 
high-purity probes on the substrate. This process exhibits high 
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reproducibility and processability, and the resulting probe array has 
high array density. 

DESCRIPTION OF DRAWING (S) - The drawing shows an outline view of a 
liquid discharging device having a nozzle arrangement in a 
two-dimensional array. 
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TECHNOLOGY FOCUS - PHARMACEUTICALS - Preferred Materials. The 
probes are parts of nucleic acids. 

MECHANICAL ENGINEERING - Preferred Components: The discharge 
nozzles have opening arranged in a line or in lines and rows. The 
reservoirs are arranged in a position opposite to the 
liquid-discharging direction of the discharge nozzles. Each of the 
reservoirs communicates with another solution container. The liquid 
discharging device further comprises a thermal energy generator unit 
for discharging the liquids from the discharge nozzles by thermal 
energy. The reservoirs communicate with another solution container. The 
liquid discharging device further includes a thermal energy generator 
unit for discharging the liquids from the discharge nozzles by thermal 
energy. 

CHEMICAL ENGINEERING - Preferred Method: Bubbles formed by thermal 
energy imparted to the liquids communicate with the environmental 
atmosphere of the outside of the nozzles to discharge the liquids. The 
liquids are discharged onto the support at the same density as the 
density of the discharge nozzles of the liquid discharging device. The 
relative movement between the liquid discharging device and the support 
is repeated several times to discharge the liquids containing the 
probes so that the density of the discharged liquids is higher than the 
density of the discharge nozzles of the liquid discharging device. 
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BSrffll ^ JRfll££l ^TUffi-t & i 1 1, TOBY* s . 

[0050] ccoidt^^yx/^ftiiLTt^y^ 

MOWftfcH57**£i:j&«24U\ Witf. -fix 
•fix. 1 0 0ffl/cm*JSLh. 10 00ffl/cm*jyjL 
10 00 0«/cm«fiLt. lOOOOOfflXcm^liLh 
«0®K<OyX;^^TfS^y^xx«yh -^HtflJH 
tUi\ ffl^oyX;Ui7)iy:aico{4B-^)^^-SC:fc5r<. 

rn-x«fasrss-rs»v^««-c7i^-f*tBtaj-*-5 

ixo-xaaifcioawsns. ?^«4. 'f^y 

[ o o 5 1 ] it^ mm.cr>ru-f ■ 7 w <r>®&£ 0 
i><&^®%.x'jx>vzmm 7 n • *\*» 

j-y^z-isfrifrxmm^h ^ ttftmt . 
[0052]**:. i.mcomzm.-t &Z t<^X% 
^mffy-mmmz^hmm±taim.it. @« 

3HSJ:t«aWlorn-X*Z»:5c7l/'f*S«fc:fflJg 
LT^rl)XD-X • 7W SriSji-tSfcWfcXo-X^ 

JX)\s*. solS^««orn-Xt»)[B7l»«fiix-C 
[0053 3 4fc. ±EOBWi3t«-f6£tWC*4 
M<4, DBfflWLh{ctt«ai<orD-7o#«*«Zifc7E7 
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[ o o 5 4 ] *iiBjo?sftD±tiiKa. fc&vjcr 
mmtz&tx, mmmtsxim. %t>viz§mmw 

[0055] *%B^ffi<7)||Jfe.^^*»*>|»ro-7' • 

tfZ&7tT u- A WMinX'Wl § fix \ £ rn -x 
■7vj0)W&u&rcs>ix. tmzimt&miV* 

i. . frothy xn^zacsr i^ A mzmn §ivc n s s 

&<mM<n&mz<2g&;x>vt*t>w.Wb Lxms&sL 
±tzatiHLx, z$ji7i»{ mzmmtuzTv-yw 
m<rtimim*#&thJMb* zmfsmmmfc-rz 

[0056] znimiza^x . femta^umm-r 

[0 0 5.7] *OB*, MieyX;KOJS*0±ai*|6) 

iiT v % S Hi b fcttnmiz , BirfS y X/H=*tJE LTiftJt 4 
*i*»*y fix v >SiKttttajgfi£ ffl 

[0 0 58] i<0!BaU:J3^-Clis «ttU*w<-fcft 
i^fi&t«ffl<o&ftyif'w\'-£7W1«cH*S!t 

wnuwhk* 'j -if -a- t mm y 

bm&Lt:mWitii$imzm^ZbtfX'$&. 

[0059]-^, mm$ti&mmttam.miizmL 



[ 0 0 6 0 ] K«n*ttaaS«fc:»v^ fc-*£SB 

[00 6 1 3 *5MTCJ4. SSUf-fSXo-X • T W 
jSofiSr 0 . l en y «y Wk&>£ l o 0 b°n y -y wuo 

mizwiR-fizbtfX'Zz>. ®c<. mxi-rim- 
Timwmziztrtx ,z<n&frh mmm tmsxsi 
•fhhnx-hhft, mmzti&miz&jtTv 

0. 0 1 mU£0. ljumxo. 1 
Aim) Atm 2 ~-40000 (WHt2 0 0 umY. 2 0 0 
Aim) vmiliZmmtlX^Zimt-thZbifiX-Z 

I 0 0 6 2 ] fcfc, SfflS«±tll^§^XO-X 
(i. If^O^-^-y h (fflW) fcJ:->T3*S$;M*Sfc 
cot', UT LHf y F Pf if ft SScMaS^H 1 T'*> 

4. it, z<7>m-yiza. ¥f%.cDmtfnz£~>xmm 
wi*tf5ffi<osKyv-$rir]jteaft*. jatttffL 

■C- ffliS r Tu-/j ll^OJKyjf^U^-f H^F 

[ 0 0 6 3 ] 4fc. EtBa^±tc3d*Sir* rn-ZfO 
-Wfc LT 14. SS^St / vf X y ^ -t'- ^ a >-5T«g 

^£fia?>i i o * y ^7 9 Y<r>-mz . y > 
*-s^LT^3tfe*t. affiant cojg^ti&^rt 

[0064] *»W)*ffij!(«»flSfl4ro-7' • 7V 
A \zim*tv.h?u-7\t. *<7)QfflBMlZfctX. m 

&8zmti&i>0>x'h&tf. ^m^umamizma 
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i)K ff)7n-7'liDNA, RNA. cDNA (3^7 

*■ y ^ ? usj-f - h , ^ffioaK, * 'J rftr* h . sk 

[0065] *#3J*>atfcfc: i D^jt^ix&rn 

[0066] **>HU 7Ta-7*qir*-4 W2B»naM« 

3S ; —cox) . yv?4 Kfcft (-x) , r^yxy, 

;i/7*-;^ny K (-so 2 c l > s 7/PrtH (* 
/VS/l^; -CHO) . t K 5 i^>Rl/3 "7-fbT-b f- 7 

[0067] 

[»W<058tfcW»J||] JUT. *«H*)*!B»fc:ovvca 

[0068] i ) wmsmK*m»fcwm 
*m\£.frfrz,~ru-?T\/4 pygmjTwm 1 <?>mm 
mm±, -KK.7a--7 ■ tuj nmmmi. wm 

Barer n y xa*e« Ufcftfcttaasi* jbv * 

[0069] Jfc-f , rn-7JB««Mtai. jwttsia 

[0070] y^^'x-y htiSisatfMhajtt. * 
*, -fy^'x-y h • ryy^^y^ (epbj) <ofc*t 

y^n (HRWfcUH) 9«H*)*afcUt-fi (M) ?H 

-fxn- (Y) . yry (O . v^'y? 
(M) <*)3fWM 

BfcJ:»). ML Y, M. C, tf>«?jStf y?£« 

[007 1] 4fc s fiaw3-fy^s/x-yh.7*yyr-f 
y?m<r)4 y^vx y F • ^ y Y ■ 7o>y?£H s £fi 



4 y^$rD±ai-ri>^^yx^iii$iiT^i.*^ ep 
^wctGM^-r. wai<ofiMi«*«ojt«>. &^y 
mmwm&mt&Bvrc. ZMzttmLzmm. 

mHI. 6 4ffl. 12 811. 2 5 6«wyXyPt«i* 
««fc3fvru*. -$-%b-h&&<?>4 V?\±?V91s>t> 

[0072] 4 y?>>"x -y F ■ A.. y h'OflBt*. 

^^y'i y hM«0!/iOtfcJt-7A-yi <y F m 
J:0»L<IHBB-fl». fcts. J2lTfc»JW 

& 4 y 7 i"*x -y F • a. .j, HcoflSJttML, «MS¥06-O4O 
Cl t IZ£ 0 , A»A»6flBiO-f y ^ i^'x y b • a. 

[0073] Hi*sJ:tfH2tt. ^-a-fix. ^-vyy 

yfi/'x •■/ hWtoT*St-7^y'x -y h, ^fc 
«9>4 . «y h ( B J ) tfsSfc J; ifWlflWr'f y 

9 y'i -y f • a..., KcJO^jt^-pH^PK-rSt^lWC-J) 

Hi ic^HijaO J; ■} ic, t¥*«0B J ^ . y k i a N 
U— t'x -y f-y^$ix3tdf y «y r 3 fcSSrt - * B J *m 
fol-'vT^^ X2l,z£~>Zm&L-ZtlZ^h . Mil 
■CJiv 4f-v ^7*3**4 y?<7)A9 P4^^LJt^-y K 1 

«Bt<0/X;l.52-^LTA.<y HI ^omtl*^t 

[ 0 0 7 4 ] / 5 it** -y 7* 3 fcHSMIttf-v */V 
htTJftfiSitTt^. BJf-vT20±fc'i. yX;U 

ffv^ «-y7:;u5*^4y7^ttaisn.i.. 

[0075] BJf"y7-2li4jfc, ^^MtT-HV 
F'J^X (^0*) 5^*L. i*Uif-^*/H=B»$*i 

[00 76] mz. a2(C^-r«t-5lC, hx-l"yh • 
AVy^-KttW-V/Wi/x-y h • F i OT'fct 4 
yytiJf-v -y/i 2<0fflffltcffig§ii^AO 1 3%-ftl 
T4f-V«yri 21CA 1 ). ift771 2(iAD 1 3tC«L 

itstTie^$^yx;^iji4^{itTv^„ -fyy 

{^^7 7*1 2<9ffi£iILTT'l>. #y^H4«TK 
biztch. 

[0077] Zixt 3 miR1/2l l Z7rriW&^ y^vx 
•y b • A,. y H f i^ ye*, ^ y7«£it;* l o^*U*» 
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#0)4 yfiSxvh • ^Vy ¥ X.*)yu-7 ■ T\s4C0® 

i&mt&Mi*mx'$>&. ttz. znmnffifcith 

X\ 7U4 <D-mz7n-7ffi&<r)mf5m\ Z<7)ft 
[00 78] itz. buj&dJ:?^ .rcoJ:?3:«c7M 

x^&w. oKtrnte-ra-y ■ Tujcmmz 

t-?Xl±mz&Wj:i><7>Tli*j:\<\ miz. y'a-X ■ 7 

isjcr>&mzm%Ta-7'%mmizttmLx. m 

%Wcr>SXMzfotXTn-yr®m?>7$:ffif$.L£ 3 

&c?m >7mt,zmm<vsx)uzmfz>* v-yT&mz, 

j*&£#l£LT^)£U 4 >-?$mxm%it&z\ tTA 
•y Kfc-t^2gp n a a<SitW^. LT0 
1, H2£5jctJ:?t s -O^^SLA^rifiJi:, -fy?t0 

m&mtcm&mwtt h com mmx-h s „ -r 
fsnt lt. teiwt^ryv^-ffltttaf 
& 2ffifl»ji^ y?->*x -y h • hi±, zntzx- 
\±. ru-y ■Tviimm-Mz\±±ztt;wmfti 

ZktzZh. 

[0079] *§fHB¥06-040037^&$g«;t ±£TS«i, 
ffi£<7M y^x -y h • s\-y ViZ^b^^t IX. - 

t, j xmh 4 y? w-^-uz-mt 
mizfooffim. -t%bt>. m±Lx-m^y? 

mzWMZIxX^h . *fPJ}T-ti . r tl t> u > * 

£7*0-7' SrMfWX "^tcTo-T" • TUSrffiffi 
[0080] *^tfc^Tfi|ffl-tS-f+:M<7)B 

jh.^ .j ^ _ A _ ( ~^ Ltzmmyru-ymm.^m j 



- 0 4 0 0 3 7^tCieiJ$^ll»-«^c7)B J ¥<D® 

mm. ftmrnizu -> x imt zzttfxzz. 

[0081 ] UlTOia»K#VvC , r ZWfiV 
yi7h-f7r(ZBJf 7 7-) j t^offllSJi, X 

mmzmtx. zcomM&wnzmT. xftwizm 
zwmvxv-xmmwmmmmizitix , 

[ 0 0 8 2 ] 03 fc, lOZiEawt/^s -y f 
(J31T, Z B J 6 ) f-yr 4 OOtK^^c*^ 
•t. Z<?>ZB J f-yT4 0iii"vy'cr,^m ( *BIcOTfflJ 

RtitiP*«ifca8ft<r>yX;ufc*>«,»jftSli.*. Hi. 
H2t^t">''<yyp> :: x -y h ■ fvril 2ocOSI^*>*> 
=5rSfil^S:t^tcWLT. 03COZB J-f 7 74 0{Sm 

-^svisvfmtx'mf&zti-tzffimziMx-x^&z 

tHtfflik iOf-7 7-4 0(i^miWMB3^» 

y^iM-vTA oaz&l&Zti&cokm-'lTfilzsXji' 
4 l*»MUB»*t*. 

[ 0 0 8 3 ] 04 t . ifih<0 itt&h 

&mL%^) ZBJT'JyKv F5 0O-W<0BrM* J 
^SilTfcO. dcOTUyh • 'X-yHtil 6 00 dp i 

( k b/'f yf-) ±tdt4 o oB*/^f >wma& 
Btx-mmzmmm z^x-aw xvfmti «t 

d(C^$flT^|>„ ^v¥5 0\tA-r><njX)V7V 
A . -tKttmiZtS^X 7 1 , 7 2, 7 3fcJ:t/7 4c7) 
#-^X-^$ix^4at0yX;UTU-f *^TtS lotOZB 
Jf-yT7 0«:fii^TV^, 

[0084] ;«7X;l,7W 7 l-~7 4JiHJSS3'9 4 
o<oyX^5r#tl, y X/Hfg ( /U 7) 7 7 *>f>M§ 

tl. £ftT'f-v7"7 0 SO 5 1 , 2 0 Ol^yXm 

»*B^yX;UfflfiE^^L. WJ3y»«7 61K 
j»S i 0 2 (ZMlt>m>) 0)M7 8iflm*tlX^ 

0, ft^Svffii*«S (cvd) fcris^x^i^S^ 

-^'-3-M80t'^c0S^7 9Sr^-?TV^. /X 

/w7 7<om , iitt^fe'( vtmnimj somas 

•f^^7 5tjijlLT>.^. ZB J-f >y7"7 0{if-fr 

f-T*;UKua{±^<y 7*7 otcaawt-f ^^eK*fi» 

■v*7U6 1S-^4. lO«l(raembrane)7 
-f 5 4 «tBS5 60tf 7 770 <0Htc8K3*lT 
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[00 8 5] 2ootgigy'ttA'-5 lfc<fct/52**T7 

not nsssmztims fix m-t *>fix \ m> . > <* 

5 1 J: 5 2 fi 4fc T -y T 7 0 *»4>«fefcffilW* &*> 
cOb-h^y^k LTtfWt*. 

[0 0 86] 05(i. H4t75LfckH«*«ao«2 
fiHtOZB J\7 r-'2 0£^1\ ^-yF2 0 0fcL 
7W 102, 1 0 3, 10 4fcJ:V10 5tfi*-f* 
ZBJf-yT-l 005:ttS. f-yXl OOfi'f y?r 

t*;noiiiru £0>-f v9+**M±*M!ti+ 

•v*^»aSIB2 1 Ol%0*ft-?*l<7)fe<7)-'f y^»2 1 
1, 212. 2 1 3t$£lf2 14tmmbX^h. 

[ o o 8 7 ] jmhrsbs 2 1 o ti. n--*tm<D+ » 

riOOCttL-T, 04£*U:fc«>J:'5Kng*£8 

0 1 2 0 2 £x 77 1 0 0 2 0 

3*Jitf204*«a*SfLTV^. -f/k?20 5t 

[ 0 0 8 8 ] A 4 -»M X^WSrEpfMffi^-r tc 
it. ^'yK2 0 0(±«5(f^2 2 0mm, (gl 5mm, 
83 9 mm<D±% Ztf&Bb 3*l£ . £*tt&S?!lfl|j£ 

[00 89] ZB Jf 7 71 0 0c7)%aWffi)t^tP 
J£*4. ZBJf-.yTl 00(±. Witf. 05lC07nL 
?tJ:-5tCs 4O0/X/U7W 1 0 2— 1 0 5S:^L, 
i*Ui**i^'*i4?i|<')/X/l'8& W7) 1 10 (06 

(a) -(d) ) ism*, yxmi loiiiyf 
yj/initci Of-yri ooc7)S«i 3 o^miiLt^ 
tf&tiz. mmi3 0itmmm5ooum<Dm^x\ * 

fc55*S*lfc3IBCfl!oT, 4mm«|T"2 2 Ommcrjft 
2£?&ZttfX'*&. 06 (A) - (D) ttffigl 3 
OiEM-t&SX/mi 1 0c7)Xyf-y^$-^-t, ZB 
J f - >y T 1 0 0 *< 3 p 1 «M tttB-T Sit * { T' § £ 

*fctf>lctt. #yx;n l o<y)it@ii5ia'2 0 
jum*#Rfc-fS. °T^SB§*«<0lotfcV%T«i. 
05T'^-t«HT\ 2 0*o-3*aO±»{t^ 

9*(S i 02 ) Ji 14 2*1Tt4 5 0 0Mm<7>af SO 
3 0 0 TStet & 4 & ISjWB V ifc 
*l*. *-ftt&JC, 06 (A) tCwrflSTJis #7^ 
^-w\'-3-hJfl4 2S-afflL-CS«l 3 0fo\Z'M% 
<bi> lO^mA^, 2 0/im(7)«-r<'^ilTfflin. 
ft^or^Xvx^f-yXSrfr-?. -rmcj^vx;!- 
5fe«SBl 1 1 

[00 90] <JW>Ig(i s 06 (B) (C^-ri^tc. r 
y 7 1 0 0 OglllA^;*;^ & f-V ( { J« 1 0 0 // m 
OflgT'3 0 0;um<7)$£) cDX-y^yX£ff?. £flfc 



1 14*9Blft3;h.4. JJWflSrctt. 06 (C) fcjjcf 
XoiZ, 06 (B) ££VvrjBl£3tl&'?-**A'l 14 

w&izsX)i>j-su/w<-r->$:7-0>vt&. jxm^ 

13mm4 0MmP)MZX'fo*). f-vTlOO 
Omi^rOl 0^mWl*lTX9Xvx-yf-y^*^§iXT 
H 5 . X7I >y f - y ntJtlKWWBHKtt 

^fcofc*)?, ;o*»Ttt. t-?l 20£x>y*y 

/*«aLTfi6s-rsit=3:<. ^sa^x-y^-yx-r 

[009 1 ] £0>SWT. 06 ( D ) fcjjrtJ: dfc, m 

2rttx -y T y^*<^ . y y i o o comn^*>^ l o a< ra«ai 

offtBfcJ: yx;n l o*^(f ^axh-^ l 2 o 
£fi#-f £ s i o z m 1 4 2<ot«*«h» ( ryyij -y 

H ;«IiTVX;^tbT< (2*1) 1 1 

2*98*3*14 . ;«Iglli^77X7X -y f-yXT' 
b-?l 2 0*Mtl1-4^t3A»-rit^L^yX;U 
jfeffll 1 1 J^Ul 1 3t«lta»3-fr«. ±EO 
^(i*^ hWmX'h 0 , -«fifettt:T«^*3*r 

^r*^. ^ffiA^Sffi'vox^f-y^ii Ox/miOft 
<77-<^yh^k<i>*il>^§'r'*> , 9, x-y^-y^S 
<»)«Hllt4fclOAtinJ:9A<"t^*'? > *S. i<0id 
CUT, $feSgl 1 1 , ^-vtr-f 1 12, n'WH 1 3 
tJ«tV-f-v*;H 14**tf^^/X;lxKl 1 0*J® 
«3*t4. 

[0092] yX;WtSl 1 1 . SW^fflM (thermal ch 
amber) h LT#ffl1"4 JXlV* -v fx -f 112, /X 
/L-AWH 1 3felI>VX/Wr-v^/H 1 4 OlSiilitt 
aj<03tftt*lR 1 0 0 £ffi£-f y^SS[cy)JlSS2:®)io-C 
o4it* J HBet'*)^'5. 

[0093] CTiffs v%±xm^ ivr^whcm 

Wm^XiUiSx. -/ Y ■ Hlih-^Sff-l 2 0k LX 
^i\^\y~^A (Hf B 2 ) *ffl^TV^S. SftOdf 
-V-yyBJ 10 (S#-f ) T'jy^{i6 5p 

D±ai-r4?SM*>3 p i <o«fM->f xk-rsngwi. 
-?mK*m$fix£fa<7)Ttm$:m>Mti-z>t:tb£. m 

7X'7fr$-X o ^rtt 0 < fcofcJBtt^fflV^i i k*>'t'# 
4. 3 B7(3j?fJ:3(c. t-^12 0fi± 

t-^ 1 2 1 kft* (redundant) t-? 1 22(7)BM 

*^5^-97t:2oco^)«^*>^>^SE£§f1.-c^^ , ). yx;u5t 

tei 1 ltfO^^Otc. i^HtrJ:d(zRltrv)£. 5U 
#b-^122{±ZB Jf 7 71 00<Ol&m%&£® 
■tfc*fcRttfe*LTt} 9 . -5-*Lfc J: 0$S?itIgt'<7)#® 
0S-ti»3-t!-4„ iot-^i 2 0<7)^®«i. 2SB^ 
ffiit^Jt^tcf-^^/USo l oo^tc^LT^S B J 
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[00 94] H8ti06 ( A ) *^H7(c^1-/XVHfg 
1 1 oomwmTFt, Iffct-? 1 2 OfcyX^ftSSi 
1 1 lcOffi^ffi(iffttT-#&. 
[0095] 09 ItZB&ltz 1 -?coy X/H&ftJB^tt 
-B-B' 94 yK&^-tJSrES:^ 
"f. T«l 3 0l*£»mzimZmO 0/xm<7)yVZ} 

•f-y?lZi.r ) m2 5 00vmcr > V3ij\frt,m< LTV 

& ) „ rm 1 3 o(iw y^assfcj:t/K^ffl^e^ff§^ 

[0096] Wmm 1 3 2{4 S i 0 2 tJ»WtjfiS§* 
fizO. 5ummcr>mt LTV>£. HI 3 2it^<^<7) 

/ii4 4^b-?i 2o*ffim-&£t. m&<r)wm 
j\<r)\.—9 1 2 o izm-zmmm? -» xwmi 

jfofc-fik, fcct^MOSIEKilsJS^ (SBfrT*) <o*« 
[0 0 9 7] 2 0frt>4>? 1 0 6/\<7)*,ft<0 

3 2*±T*4*flt. »<MW-4S>!&«W4U». ffiJ&JI 
l 3 2(icvDS i o 2 TI*fir<36Wfcfifc£3-itt:s l 
O 2 T'$>.&c0T\ iittc.J±fy*-/Wi=5:V>. Lfctfo 
Ts CVDS i 0 2 £flJflW-g,t^c7V\'77l^>'x-y h-^ 
v KtcawcfflSfr 4*J: 0 fcffi&R 1 3 2'fc*<-f6 

[00 98] h-^l 20<40. 0 5 >i.mW-Cn>-fc*7ttj\ 

wmit&fawmx'h t . z whkmb»/ * jiflft 

f BjC^WStHfl^fflBUft < 3 1 0 0*C) (4. 99K>t 

-ffflzizts^xmrnfrimzwiz t ta«w*. 

t-^120 mmW&fglf li 0 . 5 mf<07 
/US - h-mmU 1 2 3 1 J; Wfcix 

mi&mm ( i eve 1 ) i34<oawk 

LTffMSfl*.. gjSl&JSJfl 34J40. 5^mJf(0T 

^s-^/jbt**. ssii&jsjii 34i±t-^i 20 
iz®mi-z>mm®i23tmmzB&LZh&. z<nma 
t-* i2otmwmFf-m am.) toiste&mi. 
mmz\* i 7<i7®&mi>®mt&. wmmzawt 

^tS^yX/i^sts t \,\ -j z t iz&gi-^Z x-h 

[0099] fpmmWS 1 3 6 \t\m 1 a mfftOC VD 
S i0 2 4>tliPECVDS i Oj ( P E fiphoton enhan 
ced) <7)mt LXmfbtlZ,. mi 3 6<7))I£t4ZB J 

;<0ffS*<t-* 1 2 0 kjfc#» (heat shun 



t) 140kOia<?^i6<FS:-ffi2:-^xl.* i A>T'»0, * 
tilz* 9ftO!*¥«<Tl 1 3 0 J; *)tsL?>4 1 0 6 

» l &M l 3 6 kliS2£J@|/f l 3 8 b(omcom^m 
ffeHteff?. L*>L. £oaMte*v>TW*fcttttlR*< 

[01 00] iS2&Jgfll3 8£I£(t, JR»«140k 
l^«C«^,W : 5rig^5r'fiOit«)C7)m2S^»^tS. _L 
jftJOjaSSKZBJ^-jph* («HlmmtCO^2 5 07X 
/USr^Tfl) ) Ojife&g (interconnection density) 
ttEftwOT, 2/imC0iStf/U-;U^fflVi. k"«ltf 2-P 
O^MS (level ) *^$fLl>. ffiO^-y KiSftTIi 

14, gtfi-SS 1 4 0 (C-OUT ffi^flt^bo^t . Sr-tf 

[0 1 0 1 ] Sfc^JH 4 0*4^0. Bx/mffOT^S- 

ill 3 2fcJ;t^+raBl 3 64>c9A-f 7*4 i O^jl-^T 
T* 1 3 0 k«S«t««Stl&* J , **W&IW»MH 
•Cttfl«SHW**fcS«r^. »^SI14 0<7)I«J4h- 
? 1 2 0*^com»Sr» SI«$fl^^-bTTiil 3 0 

izmsmhzttzhh. im#«r0)4 1 o6cojg 

tl®»^3l«W(c^S)S^(m(4"^4^V. 
[0102] Mt8& 1 4 0f4m2^«S 1 3 8 k R«C 

S4124II1 3 8<OffSfc-Srt"S*^fcTWgfcJ5r 
S. ^t-f^ff^li. f^-Kl4 0kt-^l20k 

Warnytra-^tT/WcJ: VikfcZlxhZ 
V\ ^»14 0<OHA>toa6<)t4JfV^CVD^r-5X<7)>J- 
h 1 4 2 *<.% l f,i > ft! ) o£|ie<-.r k tft* . 
^iltcj; D ^cOJIv^ 1 4 0 Zit LX<T>C V D^f -v 'J T 

W&t Lib &im<r)B$.Z& ^i, . 
[0 103] ^-w-v-a-hfli4 2<4CVD|l)tl4P 
ECVDXf5^ffV>JBT*»3. 3-3<0«ffi^^-S. 

nth$m*ffi£thZtX°hh. ZBJf-'yT-llO 

t>-$ii%tttUtte>%wx\ %<mw\i. Ztimz® 

mk-tl>c:fc* < T'^.2>* { , iowatismwfciias* 
/X;^$ (CW*C LT J: ? S i k **T£ & . 

[0104] ^7i/\--/ 3 yli44i^y^^ 
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[0 10 5] ftftt, H9tfitt4>f ^^10 6ttr'J 
3n JWf&SrBf^-f*. 

[0 1 06] SI 0fcfl&<Ot-?;fftj££jtft. I. d"C, 
t-*440(4, .X-f yt-?44 lfcitfrftlt-? 
44 3£WU ZtlbcD&«lt, 4 V? S§4 4 6 SrttiB 
■f*yX/M4 5£ffltrllltti:3r-50t*. b-?44 
lfc4tM4 3te«»3-£*:Hf B2 *>f>f££>ft, 
fn7/P$-^gM4 4 2fcJ:tf4 4 3£:*-A5 

••/Tt&cit^ioffl^fis. t- 

?44 0(4, Ta5lSfiR3rt-&J!M^ffl^-vh*-r-f 4 4 7£ 
ffl*. *KMz, W8t<7)4>?<r>m& (02 1 (A) ~ 

(D) , 022 (A)~(D)#M) i&bt&Zttf 

«fclf5E*t-*4 4 3tt^8J:tfEftffiW£KILT* 

fc, b-?4 4 3<F>JX)VAA 5(C*tti> 

U %ftt-^4 4 3* J ffiffl§^^Tt>ffi*<7)ttaj 

[0 1 07] 09(4, WffiBcoX&XX/m^fiMBtt 
U T^Wd^Jflg ( t h e r m a 1 chambe 

01 14>feEl2 0a-CKSUfe. 
[0 1 08] 01 l»E*ilvC s SXfWtfB&l 1 1£H 

fc:t-*l2 0*J|l*S-l*-O*a. i<OKjBcliifc^)J: 

( 1 ) t—?7 <}]s£.znfacr>mMmzm&.£imi% 

ffkfcWUffcS.&ntfs b-? 1 2 0 fcBMfllM X 

a J: v amcfaw-a - t (4*301 l h . 

( 2 ) «i«s:fr«-f i^ttojcftt-^sjeja-f &i t 

*WCfc* (tBfi) . 

(3) ttavt*My?10 6fcJ:lfiKaS:5fcf8»l 1 
l frfe#Mrt-Sfc*>rtfwc s t-* i 2 o£PM*ffii*i 

(4 ) fflgHs*tt£3r?*&iMf S i O^ttOfcflln 
fcCVDS i OjfcJlO'f^ fct-*l 20*»Mftt 

[0 1 09] 01 2fc£Wt s J&fWJMl 1 5i±\Hmm 
tlXffif$,2ti&. iOifctiOx-yf-y^SitSt 
-?1 2 0(7)Etaffl*ti*§-(i-.|»ii:* { t-#S. 



( 1 ) F\m<vftm<±ztnfh (nnw»«r) 

( 2 ) Hn«oa**</jN$"*-r* ( pmij&^o** ) m 
£, fMmmwmmxhh t z tmm. t-* 1 2 0 

( 3 ) /X^a'V^ ( yX/WTO) 1 2 3l4*SESKfc 

0 , 4 v 9 u 7 ^ wstwmkth . 

[0 1 1 0 ] 01 3(i(5ff¥«££rf*£S:jKf . 
its *«*4W:t-* 12 0*90*3*1-0**. 

[oiin 0i4~0i9i4, mm6o«si^ 

6 0 0 d P i O h 7 h^MlfflgSr ■Tlgk-r* 3 p 1 W/NK 

mznmw<o^i £ tLMzt>^x-%.comffizm . 

7 U V h i&fifcffl^* i i: »T # * J XM&m b & 

*. 

[0112] 01 4Cii \m¥®m%-tfmmg.i 

1 5*^$*X*. CtfD«if^fflgl 1 5(4, JXt\,*\s)V 
1 1 3tfR£tt>f sj-yxyf-y*' (RIE) itX^Xm 
f&Zix&mlz. mU&y yXvx. y^yftz* •) i,y a 

«0Wfi»is jRSl 1 6co±^\ 4>9r81 OStfOttili 
*|6lkR*fO*-|6itc^$n*kv^^ffl(c:J,*. JR» 
!S14 0(4, yX;U««A»A,»K13 0NK5**#. £ 
tilzX *) . <^cO-f V9m 1 0 8c7)D±ai(c5t^'«tffl^ 

[0113] <Tcoffifigt4. t-^ 1 2 OA^ffi«itt'fc 

^120k>fyi7 106 tcOSOf«6<Jtg^-(4a^t><0 
■Cft*. HjS'Sr^, b-^l 2 0(4, CVD<f5^J:0 
fcaMS#tt<&Kv*S i O, Jll 3 2(c4-^T'f>'i7 1 0 
6frtMX *>1xX^&frt>T$>h . ttz. ICOK4. C 
VD*7XtcJ:->T|iItt(0lS:^L^*&tc«KT. 

Srt* { f#.5.. ioyX/Ht(fiJ4. A'l/A-l 1 3c7)»i 
f^fflSl 1 5lzM&A,X'V><®tt<7)imt5£VJ-i-v>' 

^-v 3 y)ii44 (09#.^) fc^y^k^fcftk 
tzimtx. %^m££&4y9<nsmMtfmz^ 

[0114] jm&comwmmit. fmn&nwj > 

, /X/HHW^Jft-f * fcftfc C V D Xf5x<7)J¥v 
Sl$r^k-r&„ MIX, y'J^ylSl 30W(5J3r 
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J4. ^WH 1 3*^fflMl 1 5fcA0a&flS#ffl 

i ot-f y? i o ezftmtzmcvmiEmmmmzm-t 

[0115101 5HJaTfcSTO»lWtfc»vvc. 0 
140«jRfcfl*OltiS*S*-*. -frfrfcfc. HI 5 izti 
1>T, fy7"l 0 0£jI44 y? 1 0 6cO^SiX£7)*[6) 

(i. si Aizjjktm&tmT&ix. fm<r&mu v 

01 5fc*§ai.idC 4^106 
{±. ISP4 8 4 $r MoT 7 XyUiHStcAOa^-. a'WI/ 
4 87tf+^489t <9it#£ttS-f 4 >> X/UJfcffi 
4 86W-^^1 0 7;WB«3;rl4. MvSl 1 6(0 

^#fflfcJ:-?T. -f-v^4 8 9^jloT^ y?i8i 

0 8**IS2 2 0Wj:5=fi:J«ft±fc:|6|»tTttai*ii6. 
[0116] 2/X/Hlf4 8 5 (J. 1 o<0Wf5:)afc 

Mvcfflr&<0«||jfti:tt»5r->T^.&. mi&Offijfc (01 
i«Eai4«cwS<i4t<0) (4, JKWM»14 0fcJI§^4 
tOTft!). COJRitfWi, h-^i2 0*»fe<0S»** 
4K13 0'Mtlft4. 

[0 117] L*LfeP6. 01 5 confirm, b-? 

1 2 ocrjagLTWFfc-f y? i o 6<m y?iM 

user) 49111 t-? 1 2 0*>£>$Sf/l 1 4 2 Srilo 

-c-f y? i o 6 cm y^»ffsa-Ctfo*»jS<oB«fcia 
{4014<D*§£J;>)*>&DM<&4?)T\ J:"J*>4i» 

tjB^aBBaHi*ji«-f y? 1 0 6c7>ws3Md^k 

CiJr^T. r)!i«:ltt*S4)K:*«>*;i:*«TS4. 
[0 1 18] J.;iL^U:«j£|±, ¥ffl«3&. RjGF*«SW 

>H*jfc>f y ? £ g QiAT-# 5rV^ k T'& 0 „ ftttfillD 

&A£ft4k, -i y^JSi 0 8*<ttai§fut^ -fy? 

UflBSOlDOBt Jr->TftfftBS4 8 8rtfc9l§£*:fc 
fiMHi, fmi 1 63&«fllljM-4lBtf)fH(lK:W£&fcWC 
4. 

[0119] 1 6 £*JBW4 k . ni&Sltiihttl 

ft (trench implanted) b-?4 9 3&WT 4/X;H8 
J&A ; ^2fl4. *flTC«. yX;l^f-vh-f -f 1 1 2*5fi 
RfiFRfcflSfcSirU :iHiy»AWH 13fc«fcl/-e 
WMMfSt'J^l •vfyrB'fS&tlt* (optional ly 

etched) «/XrUf-v*;H 1 4tCjliI-t4„ #tfc<0« 
4 9 2^yay|HEtx.yf-y^jSSh., S i 0 2 



liVX;Wtt'f( 1 123ffiaT-j£J§S;ri!». gi^co 
b-?4 9 3*^9 2c0rtEfcJdcfl£;rt4 0 b-^4 
9 3<4. ZOftmiZZ^TJ y?0)fS,{tfc£Z%Ml 1 

t'-TM 1 1 2Sr«WHTJ***-4. 3* 

4. -fy^o*aMj-*»*}84«ii*»fe6 0 0ju 

mcOS^l 3 0Sr^LTPSTA>fLTV^^-f y^coS 

•CA*. /X;UO*$tt«S1142*^-rS 
ffitoTJ?^CVD#7XSfc: t fc->T£*4£tf>. j&fflfr 
/ £ h £ k liSiT * 4 . S & fc. SWfi* 5 

«SBrf-4*-|&Ifc±JiW-4fc», BtiBfcaaefirfflWJ^W 
WHS£f#4.Ik#T';S&l\ Jpx.Ts t-*4 9 3«0g 

x^&fflv^^-{c(4±IBP3ja<o^t*JBg$tt§ <n 
T\ b-?4 9 3c0j&fttt£*£<1-S£k(4EJt-C-& 
4. 

[ o 1 2 o ] 01 7U. iMLKmsxjmmizmi e 

2{i-eo*tfi£i»gES^b-^4 9 3k k tfcyx 
/l^feS4 8 6<0*iai(Cg&t4 . tf-^l/T 4 7 a— r 

4 9 1 fc±JfiLfcWkigaMc|ft(tWl4. *«J«c7)f!l^ 

t-^4 9 3d0ftSSrV^V^Si4ik* 1 »S'C 
{i^V^k^5rW4,IkA < -C^4. 4fc, y'Jayi 
«1 3 0^e8rt4«W)W^* t Si<=Sr4fc«>*«fcIW» 
§ ^4^*^ < % 4 ^ k *>'A 4 . 
[0 1 2 1 ] 01 8(±, x/^-t-^*fflVVt««* 

1 fcA'V/n i 3 fcOBIt:»jSS*i4. aftWjS^fcio 
T#<^tl4S i02 14 94I±A'1/;H 1 3liKADJi 
^*@#f4. z.)l'X-VHzm$r?% t 4 

9 5(4, ±ta«4 9 4tJj:^b-^4 9 5<0±ffl^jS 
$^4*^«^ (^F0^) tejjMStLi. Sfefcifc, 
CVDS i 02 «kO=ar4*Ml 4 2*>\ ±IB«*. t 
-fUXVSXiVrtViVl 1 3fllNBi3E*-4fiW±t:» 
ft<otL4. #«j£cDf 1)^(4, ae*«*5J:tft-^4 9 
SOfflRl 3 0K*tt45S!Wlft|»fc:ft4. 4fc, JfflBrfc 
LT«4 S ^&iJc*^4 C k . M^JB 1 4 2<0WS fcSEfc 

5 ttWfSr ft* W X;^ $ opg^'fflliT' A 4 ; 
k. m7acO:i^l*I* J ttffi*(S]tfllilf-r4^[6lt'S)4^ 
k, b-^4 9 5* I T ; t;P7r^CVD^X(50JItJ; 
•5t, y^ l ObfrtMThtiX^&tzMyfbn 

zttfmmx'h&zt, axum^m&zK&zt 
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[0 1 223 Hl9«i. ±lffitittmmizLTBf$.$tl 

[0 1 23] 02OJ2, 01 5C*Ufc»jSk|3I«<oy 
X^mmim-f. LfrLtcifih. /X7Ufe«4 8 6fc*J 
-r-2.yX;^P4 84«ffl»W^-f XWU 01 5<59fg 

9WH»t&<r)%Wfflto£V*-xiix l o 70J&S; 

fc#T'#3>. -t«f*>t». Hi 5fcijr*-«lJS 
cOjSEJftf) 1 Oti. /'X;l«P4 84tyX;WfeS4 8 6 
tWfU«S*Uv>*£i:(:*i. /X/Ujfc(B4 8 

[01 24] H2 0fc?K§*i£J;dlc. 
ZffiKL*-X$Xl 0 7ZBffc?&tz#>. 4>?IQ 
6fiHBP4 84 £iIoTS£it5fc«4 8 6TffjfcL$rWi 

;&X* t BSP4 84fc#J*Sft..&a\ 5fcSg4 8 6*>f><7M 

y?s*i$:£t&. i*iia<o«aBU. t*^s>t>a£u^ 
feto-ciiai*. mzmtL^mmn. rap4 84*vx 

8 6****ifcu»3rD. t-xtxi oinmrnzm- 

0HP4 84fc*S(« "mjaE^" <k9±£<. *ig4 8 
6tc*3ltS "miSJE^" AO^^JE^Srfflv^-c-f y* 
*%KS;h.*. H2 0t*rr«jS{i, ±ieraPfcJ:tf5fe 
TOfBI&ffijS^U w«:T'{±l!BP4 840ttfS^ 

-f X5r ILWiZUmtl IttX'ZZ. 

[oi2 5] zb jf-"/ri oocommt. OTO02 

1(A)~(D),02 2(A)~~(D) tiSSfiSSr 

[0 1 26] 02 1 (A) Kti, ZB JrUyK'v K 
100WlO(7)yX;H10^ h-^120*^7-C - 
*4*0»jhLfc^T*3;h,£. 7X;H 1 Qftcr>4 
V7\ 06(i^-X*xi 0 75rfM-TS. 02 1 
(B) Ttt, t-*l 2 0j&W3iiT*tf>JBHO*« 
1 3 0iS«fct/f&iIl 3 2SMU ^tLtCiO, /X/l, 
1 1 OrttfW V9 1 0 6*<M*£;h.&. -f y 

? i o bim j m^mkLxm.'m& 1 1 6 



02 1 (c) jKfcLftyf y?(i 

=WGfi 1 1 6 02 1 ( D ) Ttt, »5«-&»ifi 
1 1 6<0E**«-f 1 06S:yX;l^gi l l*^jg 

[0 1 27] 02 2 (A) Tfi. t-?l 2 0ti*C9lE 
IhWfciLSix. £*ifcJ:9. StfSl 1 6U»/hUBJS3 
*lfc»fla0 8A»My?£3l->SS. 02 2 ( B ) f 
Ji. 1 0 S\±JXiV 1 1 0f*l<7M l 0 6 fc#fii 
SfU ifc, »h-f4S«fil 16ti^X;$Xl 0 7Sr 
JXlVl 1 OOft*fcl6l*>oT5l-5i6S. 02 2 (C) 

£5fi%tiZ£oiz. Av?cn>%mm)\zS.~ ) XJX)V\ 
4. z\<rm, V?4>v<r>4 y?H&mz£r>z4>?im 

mXMZtll. ft^tCs 02 2 ( D ) Ttt, 4>?10 

(><?>* -X txtfM® Ltc®. , ftRW(c*fijfc^LJt» 
[0 12 8] H2 3fc*Sfl*i3fc. t-*l 2 0*>' 

am-f y? i o 6 Me£> o . nwisxnwfmnmt 
izfcbh. 

[0 129] 02 4{±^ >?cr>X-^-t-h*7r;L. 

zinzitm. x-j*-t-b%tifz4>7(m^mi 

0 9*VXMtt'f^ 1 1 2^a- yi/K—is 3 yfl 

[0130] t-? 1 2 0WB»4*»±Lfca, jftfl-fr 
i«i5f^*H3^*$il^{m{^^^V\ h-^1 20 
?5r9^-t4 200Msec Clrtfc>f y ?ffijg*< 1 0 0 'C 
SrSgi.4 fc , -f y^ 1 0 6JiRKWfc*TftS3ti6. ^ 

«Bt*fe*v^fc-f*i:» t-^120h^y^l06 
k <0lBlfc^^ «t 4 ffi i^* i iWEl-& i t [z £ 0 , A y 

[0131] sS^^li. SiJ-»<03o«8»S^LTI» 
Sit. lfett>[y^Sr^LTllfiS*i.S. d 

[0 132] JX)V\ 10O»l *«13 0c7)yU3 

h. lti*L%tft>. 1 6co^T«oayt*VX;H 

1 0<0^<0fflSt«tTl^WtT1i^V\ 

[0 133] S^C #=^SftHt-^l 2 0t^Lr 

12 0fc»LTtt^ifirV^T. t-^ 1 2 0*^Lfc 
f«J£SSt<iMT-$>l»„ t-^12 0^H^SWO^ 
^UftV^SfiaWt^^XT-ftiW, &#8&1 4 0*< 
;o+t»Jt^s *^l»S:3S«l 3Ofc0«W*. 
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ecco^t^T'tl.^^tf, £O<i:?&3*#g&14 0£ 
Wt*««rv\ 02512. ±JtLfeJl«Sll63Wfr 
Sit* BW>3&tf*Hi.*S*'f i . 
[0 1 34] 02 6 ^£J*tf)|$ifittS:jfl"t 
k^T'^ 1 ). Cifti, »Jit-?12 0*>£>c9±&SS 
»ff t LTct)S« 1 3 OtW-yXffilZ . ^cO^cO-g? 
U-f y 7 1 0 6 fcM 0 . ft&WKIiifcOSK 1 0 8 cott 

3 0 5r®-oTT;P5<Ot-b^y^ (5 1. 5 2:04 

[0 1 3 5] -fy?-^*^ 
028fcJ:y02 9t*S*tSJ:dts ZBJ7*yy|- 

CWJELTt-f -s9+*r*)V1 1 1. 2 12, 2 13fcJ: 
1/2 1 4Srifrf&. Cit^-v*A<2 1 l~2 14ti. 
T/PSiWfiUfci: LTJRfc&fu ZB Jf-?7*10 0<0 

[0 136] v*<-?#aXHJMTfi. 02 8(c^r-fy 
?f-+*/P-2 1 1-2 1 4#«fl»r<f y?tf&Z±t%1t 

&<z\i*-H*icm-&tft>&. zn&o&nk&zit. 02 

9fc^*J:3*#a!Lfl^£fflV>S£fca t T-^ Ztl 
tzX*) 4 WZktfVSi. 02 8tC^$ 

tl&XHz^ 3-*r*)l>W$,l#2 1 OfcZBJf-yri 

<A^2 0 5«(Rtt4>tl. ifUc.kO. -fy^^jS*^ 
^ ■•/ M 5rffiSt & i 1 £ S . §17 -f )V? 2 0 5 #E 

SSfcSfiif-vTl 0 0tf-v>^;WffiaiL*2 1 0 

[0137] Z0)£ 0 ^-<X7C7-D-7 ■ £SS3§ 
"*-*IR<CjfOTSJlS-f y^i^'x -y »- • \7 Hti. Hrao) 
ZBJ'w Kc08§j§£. WBMtLX. qtffltia 

-f**>*>, ZB.K7 h'cOflllifti, - 

y^coA 0 0 . flMwfflfcy XAotfBffiSiiTif* 
u if - a- t m t» je u~i j xivtt-thm&z ix 

-;CLTS!^^ZBJ\»/ Kli^&Wn-Xigig 

[0 1 38] 03 0(i, *«9ifc*Mi3*l*. 
\s4WiZ;X)l>Z&W3'h4 yp'Js. v h • *vy Y-<F>- 



ffl*7r:-fimmT-h2> . .lOJ: =£H >7 y'i -y b - ^ 

•v Httfia z b j ^ »/ h o«3irtra* mmr tx 
fom^hzuz^xmm&z'hh. mio^-tx 

ffi*&a*rO*&. iB^tioTJi, -fy?^'x7h ■ 
'vy F«-<JC7ErW iz i OflUSSJrOvf i«fcfcv* 
U fcSWi. HtSTettfc<. «*.tr±T*3g»)-&;b 
*tt)<0, 4fcU, -J^^^y^^x-y h'v-yHS- 

^y^^x-yh • ^ y HfcLTt <tV^ 

[0139] -j^tc-iBcoyx/w^Dtaj^nsT-n- 

^X^^^CT. a0OW!S^*«)OT**. 7"D 

c^jgftS: 0 . 1 b*a U -y 1 0 0 1'3 >J 7 

KHfcaHRL. *<rmmzGfr*tX;X)V®%}Z*Mt 

■ fmtizttmtvw 

[0 14 0] ifc, TO-7 - Tl^^^^fflOglffi« 

7u--rm6tifiMft%ixz>Ti'-i me ( h •>/ n ) «oa* 

*ffl«(i, 0. 0 1 (0UJfO. ljuraXO. ljum) 
J Ltm 2 A^40000 (Mi.te'2 0 0AtmX2 0 0/< 
m) um 2 tf-mmX'h&i]K Ztll±. Tl"( g*^A 

[0141] wmv-f-rt-coiM sat. yx^ 

VvKJyU3 if <?mmM* Jul L T, -flc 
srn-y^fs^fifig-f^^-StoKfflt^O. 06 
f8.lK-?H XX-Hfr%%r&i>$>& . -JK^yXyW 

im^'j-f-^-izmwfhzt i,zx o , &TvMm. 
*wm-hmz>mt%hmm&*moimmtt>ti 

^. h i <o t: UTfc < i t tfX* # h . 
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[0142] m®mmmM<miz® tx . sxiu- 
m^E^mh^hittzmm. i -t i z t t><T* h . fi l , 

®mv-?-^-cr)®Btt: iftJO. *<7)44<7)»rc«: 

[o 1 4 3] *fc s &wiftgm<?>&mizmL-a±. - 

^7MtttcH^Jft3*ifcfc«0*«a*LV^ 
[0 144] 4fc, ffll^-fy?yi>yh«Kt:-?V> 
lis txV- ^'x^MJffl^T, H«fcZ<Wc7P 

>f tf^flfjfc t -r & i fc t pt^T'$> h . 
[0145] z<7)7uj izm^tizyu-ymz, n 
i%tmmif-^-t yx^nm^^xri^t mz 
SB7i>. n*t£-rmmw-^-t/X)\>0) 

K-xN<0g. F-yMBc *OfifiS»*, **W4. TV 

ku**<>o<o. g«^«fi£-r§. w^arrasRu-f- 

Jt&fi. ^tiotil 1 OOOOOfflliLLfc&l.*! 

[0 1 4 6 ] 3WftWO*Sfc*J^T, Hftfc. 3i«±fc 
Z<X5c7W-f«t=E»f*rn-7tt, 

»si.fc»atu-c. ttaju si 

DNA, RNA, cDNA ( 3yT'J * V9 'J —D N 
A) . PNA, 

h\ *C0fl&O8fflL frl/r^Tf-H, sKy^Tf-K, ? 

mizm-zm. a*, mizttt 

[0147] £ftfc7o-7ttB«a^fctS£*J1«*fl| 
J&SrirT&fcOfcU 7o-7»»£ti:ilSU ItffiLfc 

4 £ #8 4 U \ £ OEffl^^g^-iilfig^fljJi 



Hi, Ty'JyX X^WSK, -TV** 

v7*-K Xfry-t—iVtuUY (-so 2 c 

1 ) . 7/krtK (-CH0) % th'^'y, 3<7fl:7 

mi : ?iti1rTiXti<zk&<ggt%&. 

[014832) mmtttgwzm^imMBmM 
mz, Tu-7m&?>®#mttm5LkizBkiiiLx7zi 

Zjfcjt7\/4 mzWffl%1xk.-*r-~?)\s : Jx. v Y-lttlZj: 

mim.ft3mtzr>^xmwt& . 

[oi49] (ro-7*»aiitajffl«E{tttdiseii^« 

(9SHdBK0)l ) H3 1 iz&ftBmzX&y—viHSj: «y 

o a4 iife^imwipf -y r o*(ioDSoteCBrp* s . 
at» l < raw* * 4 . *mvnufr -y mmmm i > 
xi^mmiummtr^-th. 

[ 0 1 5 0 3 4fc. JS*Btaj^B^ffifgop*:g|5^(i|5^ 
•v?coffi&Uzmi-l. S^tLTJi. S i ^rfc- 

•y r&^atcfflv ^ i k s . 

[ 0 l 5 1 3 H3 2{±03 1 fcfc^T«yX;U)6^«0 

iikm. 7^^.03 i*s Aenxm^^fe^ii 

H3 1&3 2(Cfclvc, l (i¥«Mc»Rk fC 
^J^'^y^, 2 tiT a N N TaSiN, TaAlf 

S5i:<0«^ l W«fi42:ti,^i« , )cy)vs o >yH\ 6(4^cO^P«5 
*>fe»Efrfcttart-4v'X/k 7J48U8, 8(4««KdB*> 

m-htf. ^'Ja^HMiyfy/KJ: 0^7S 

w)-?-rt-*mtex^&. 

[0 1 5 23 031 ■Ceft&fcffl-CSi* Lfctfflli, 

[ 0 1 5 3 3 f - yT{403 1 fc^UcJ: 5 lc. 
t. H*/X;UfSPS// 1. 27mm(20d P ifflS) 

2 5 4 /in ( 1 0 0 d P i fflS ) fflmX'KWzXy 



<& 8) J02-318232 (P2 0 0 2-3 1JL8 



[0 154] CO r^-fe-yhj tli. JXiVM 

*mm- h #/ xwimiz m^-th j xwrnxxu 
2r±t§^iea^^3. mta. 03 lttswcuttr 
iflj v xivnemM-frh'm l&Bn/x^zm 

izb&t. ±.1ifrt>$lz.X1g2mcr>mi&B<7);X/l< 

(4. *co±.mijzh2>mim<7)mmB<7)/xMztfix 
mMzm%mm<7)X]/Zi>'>T«mztix^z>. mz, 
m 3 m-~m 5 ^^jo® i # b ^ / xiv rot 
wim<r>fj\imm<?)Xis$:i>iT:msztn:\^. %l 

X, ®~nftcr)®®-fZ>SX!\sCommii-feX'$>hcr) 
X\ &P\<r>m2WB^-m8%Bcr>yXMZ-o\,\XbWim 

izm%.<oxu%b~>xwMZixx^z>. 03 icmizti 

/X;M4&< , &SX)umfrt>°iliiZ1xt:Tu-7'mm 

iz± *)®m&m±.izmmzti&xx-; ^003 mmx 
uznm^&iifax<n®&z®%m\ l z±.\i § z. t #*in 
mm, m4 2<7)m%mz9X'*%to:%im 

[o 1 5 5 1 mttt sx/m<vm® (03 1 t 

(4±T#ft£0lSPI) (41 . 2 7 mm ( 2 0 d p i ffl^ ) 

izmfeztix^z > 

[0156] mii-Mcoyx^miz-^ttihsm^t- 
lfflo, m-<7)im}i£x/m-n%imzi:->x% 

MZtlX^h. ^7^^1^113(4^1 2mm, 

X)vm±Aomxh&. 

[01 57] t-^«iHiia3 n^§^«t^(c. * 

[0 1 5 8] 03 3(4, 03 2OA-A' &-C<OBtH0 
03 4(4. 03 2OB-B' ^TWtffllfcfc 
-f . 03 5(4, ^ftf--yroSfficom^05r^-f (0 
3 UZ7jkZixK¥mfti-vTcr>m®lZl®m . 
[0 1 5 9] 03 3&y03 4(Cfc^T, 03 1&V0 
3 2TfflV^ctc7)tp-#^(7>i ) c7)(4|5|-^$:int. 

4fc, io(ittius s mmmm. i2(4/x;M*. 

1 3ttTa»a>4,j&6If** t'f- S's VKT*!.. 
[0 1 6 0] m&mi 0(4. ^'JnvSSiSrSSKftLT 

ml a-ftas. m^-fti<r>mx'i*^\ &mmi in, te 

CO J: ^mttHaSmt ZixhgHftWj: < fc fcWt&ii 
6. -C0«aH(4. CVD£J:9ft«3:h.S. MflJI. 
SOT. ^v^-fticoKT'tJ;^. yx^6. OT7£ffi 
jKl/cusyx/Hif 1 2(4, *7^it'*^Mti, 



[oi6i] mz, imm-vTVi *)±*&w9xft 
ti ; xm *^mmmz& y ttn&mnx'Uj- r<r> 

[0 162] tt*&P8(4TMAH^^ffl^^>'ya>' 
^SttX'/f-y^tiOf^HSti. H3 3fcSj*U:J: 
'j , »cl«fc*f LT ,54. 7J£O^JSt'^p-t 
4. Rffi*&n<WKI±036fc*LfcJ:dlc|!Hftit^ 

AdfcloOjuifcRsgU i^^Uny^oicoW 
S£625Amt U:*§£ s tttftDOKiiiTOffiitt 1 

[0163] imn8<mwi±. ythvvfyyj- 
&mzjt-3z.mttt* t-?-m : ?2izftLxmt>t> 

tit . Huie Lfc J: a lzsx>u> ythwr^yj -(c 

mrft$\<o&iz: zimzM^vmiz^stx'* & . *<m 
*, &m<mmiz?8t ^xtt ? k^tsiB&mtt 

hZbtfX'th. 

[oi64] «!*cor y yt ■< vm<r>4 y?Vx •? v 
^■y VX'temmizffliettiMyffytfrtth- 

mtiuzx oizru-y ■ ru^wMmmmtm^mx' 
(4. a*ottai«««ftii^vvt«)Rtti&p*aHffc 
-imizBf$.LKmfrvi'-s<-b Lxm^iztm 
mx-hz. 

[oi65] mfs-tftof**sp-c(4, imimo . 2 3 

Xi 1 t'ftO. #WT(4tta}«(42 4 p 1 -C'J>5Wt'. £ 
<7)tmim9 6 0 Olltorn-T* • 7W tfERT** 

[0166] f-'/r5r*®A^^C^, ttf&P(403 
5 (^ Lfc»«ft:*4 . ?S*(4a«Sffl*^ 0 3 4 (C^ 

u/i<kd(3, [#*&P8*^a«^a5(c#*>h.. a»7* 
[0167] \i-fmwwmzWBfitim2ti& t , 
l, jaftti03 7fc*Ljfci3fcBtar*-5. /xmj>l> 

ttl±i$ill»Si*:Wfi(42 4p liLft. 
[0168] $Jgt=a#S:litajS*SfeftKUi % ^(C 

-f^W4, t-^-CO. ltc^L5uscr>W£>Vl>X 

mwzti&zbtfmtLw 

[0169] 4fc s 70-7* • 7W fc^4fL«.#To 
A>ttitiSii&aNWb6^eT»6. «HHF4 - 1 0 94 

o^$s, wmtA - 1 o 9 4 1 ^m.r/^m^4 - 
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109 42^&mi,Zsffi t ZtlXi<^h£o%:. t—?-lZ 

[01701^38 iz*&mz± mteatum®?>mi£ 

HS-^-t. 03 8CfeU?2 lfi^ttttasgfis 2 2li 
123 1&UU23 ttT". 2 3(iy 

X7VC&6. 123 8**77*2 2li, fcjSfcSWfc-fi 

7X2 2£ 2 5fflfflVvr«ttttHSKH£fWLfcS£fc 
WL-CRWti. ¥i£fci?-7X2 2'is 5ff5WfcEa 
Stls l*7TT4 0fflc^yX/U£WLTU&£tf>s 1 
•ocomttffiSETIi. 1 0 0 0I«yX;^tf|,: 

[0 1 7 1 ] H3 9fc. igffcttfcHfjSHOfliit* J; iJififfl 

^(c«*Rtas»aW«i«tt$*i.TV^. Xn-7*» 
a»±, {£teP8K&A$*a. 
[0 17 2] (HSfe®»^2) 124 0 Attains 
OffiOffl^-f. 04 0T2 6(2*7^2 2 cDtt&P8 

ktti&t&®M.tzK2 7<om-tt>tuz. r/us^, vug 

[0 17 3]**:, JttSE»t**f»fC*<, 

[0 174] <To-X-7W*iS»tt0|«a) 124 

ItOfllJiO^H^^t. 124 1*. 2 2»i?gftttai^ 

f7h, 3 2tiXO-7* • 7M#II££flSXT- 
>\ 3 3(irn-7'- 7M fc&6#7X««T'&S. 
«B«taa6WiH4 1+x*rtj*8»L. Xr-^'iY 

;*fo£frau mwt&gmteZT-i'izttixmm 

[ 0 1 7 5 ] 124 1 T-(±Sgcc07n-7 • 7M 

TfiLtztf. 1&cO*#3t*o-X- 7W i&.S>#7.X 
ffltLtfc-Xn-X ■ 7M£8©&U ItijyX 

wm-m\\-xru-7 ■ rw *%t t&v\ 

[0176] (-t-^^i/x v h^tz J: hmWi\££ 

j$mmzmLxmi'f&. 

[0 1 77] f--y7-OlSSic^ffl^TyX^P^ 



[ 0 1 7 8 ] a ) f-yTt«WI**btt*C«|«StUfe 

&yxn^iiP£z&^7M«&;:K?iJU xt: 
fetf§ /X;u$rmfl *W>-ftjtTV4 tffcBflJ U ft 

I 0 1 7 9 ] b ) f-/XS:«affl^^-ti-T^$fl3t 
#yX/Pcy)|iP£z&TC7Mtf';:I^IU #f77t 
tilfl yX/V£mffn JflOZ^TM 4WcE*l U H 
-tfJ^KJg't & mfflcD y X/McftfS-fS t - ?m^1fi. 

[ 0 1 8 0 ] c ) f--y7£fflftffl»£;btfT*jftSilfc 

^/xiv^mu^z^jtru^ mzwm u #* 7 rtc 

felt I. y X/U£ mff n W»Z«^7M ttfcEM U m 

[ 0 1 8 1 ] d ) f--yrS«Rtt*^*>lKI«fitfixfc 

fe't&yX/l/£mfTn^Z^7M#K:it£flU m 
fflcoy X/l^fl§j£$ft, BJBtt-* y X/HaH#n0f Y 
"CEBSilT^SfffXMB (UX^n) cr>yX)U®- 
Us B^fSyx^St^-b-yf^fcoTEKSit. 
1^7t7 htOEtttY/n-CfciflWi. 
[ 0 1 8 2 ] e ) f-vrt«Bta*^fc-frT«(SS*ifc 
&;XiV<nffin*-'&jtTU4 tflcRfl U #* -y Tic 
fettSyX^SrmfifnyilcOZ^TCTU-Y^tffi^ilL, m 
flS<7)yX;l-*^«B&$^|.^X?iJB ( 1 SX^ n ) cr>J 

ti. mxmn<vsx)i-mfrt>v±iiitfftbtit:ik. temt 

X/PSA»feDtiB5&tf3«lS. 

[ o 1 8 3 ] mz. *«BH«ja«tttaj^ittj»t4 y x 

f*o±aiiia£7)yx;i/^sj: oai^sr-ffiBSwasLh 
[01843 mrizmmi^mLxra-y • rv4<n 

WMtht^com^m^-t. I24 24>4 l^r^L4 
2\,i*mte*«/T, 3 3\tXn-X- TVAXfoh.m 

4 rn-x- Tuj<7)$mz&fi%bLxm^ 

TV>!)C7>T\ f-y7'c7)yX/l-c7)ieMa.U ; \ ±^E^T|6J 
U, 03 8T*Lfc»kl±£5&3b«ifit^rS. 
[0 1 85] I24 24>4 lti. 038* r 1 J X'^Uz 
f- >y 7T'*> 9s 4 2f±03 8+ r 2 j T'^Litf- 7 X"C 
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h . x »/ ywmmm nz^uz^oiz. ztiztut 

X)Vfr bWB&tiJ xiumtfs. V VZfflStt h J 

«JE^Vl/X<7)EnJp<7)cr)^t s &fl«0ttiiSki8o<0/ X/U 
■e|3i«rfcjec:l). 

[0 1 86] 03 8£V>L042T\ f-yrfclWeLT 
*l*$;fVtV>l> K 2 S 3, 4, 5rtBm±SXA'tft?) 

s^ts^rferttrs^snytwc*'). a. b. c. 

D, E, F, G, HiJU ^X/l^&flllS-rSffl^Oy 

[0 187] i"ffcW>fc. O/X/HWCfc-jT, 0 
42 + , 1A, IB. 1C. ID, IE, IF. 1G, 

i HZ'^ixfz8^cora-yw^hh. mz. m 

foUt&gfflt^&XMz 1. 27mm (20dpiffi 

t\ 042+. 2A. 2B. 2C. 2D, 2E. 2F, 
2G, 2HT'^£ft£8-?<7)7"o-X£. Xa-X- 7 

w±Tijij(cM^j:^fc:E5ii-ts. B\m*mm%& 

Xa-X • TW 3 3<?X §g 1 MOXo-XSI. 4 Offl 

[0 188] £<0l$, B&JgLfcXo-X?)tN>-#<l>ia 
<0ffiKli2 54^tm (lOOdpifflg) T*&. 

[0189]-5iO, H-<?)f--yr*^ttai$ixl»4 0 
«3ico^{±. Xo-X ■ 7Nt<0S- yiJtf>Xn-X 

fc. (4 0Xn-X+ s 1 A2r^L5A<7>57'0-7*0 
WpLTftS. ) at, RttWJWTC!&-*>f vXA>fc 

ffifltcottajsrtfvv xa-x • ru^cr,m-m (012 
[0190] £*>bl m-n+77ipbimztL&* » 

Z*iJcOXo-Xt¥i: . <04"^-4"Mc7)gg|Si(i2 5 4 ju 
m (lOOdp iffii) fc&|,J;-jfc. WW* 4" 5^ 
SrISfflfIX:. 

[0 1 9 1 3 -yXtfMi&fcHSUc. IBZOf-/ 

xj&»feRtajSfL&4 oaa<oaE*»i. ro-x • rw 

4»<^fBZ#iJ<OXn-^S:»BW-4. <I<7)8B^:04 2 
+4 4T^WtC*L^. (4 0XO-X+. 1C&H 
L5C<05Xn-X<0**LT*6. ) Efc. 
fftCfc 9Sf?3:5:UU&2 50-f-yX^^JSfltWOtai^fT 
V\ XO-X • 7H SfWLt. (04 2*k j&KT* 
HiitfcXn-X) lajJHBLfci^fc, H3 8tc*L 
fc^ftttiBSB* 1 ^ 1 0 0d P i (7)4 Off, 2 5*lJf) 
rn-X- 



[0 1 923 HtH'SrWafciO. J:9£<?)Xo-X§£ 
[0 1 933 **ttffliSl£ailiW-S*-yXi: LT> i/ 

y 3 v^ffl i***£N ix £ *uxsfiH # 

±i£ Lfc iot. fcSMHTtt h - 9 b b - ? ft 
[0 1 94 3 ±iao0HTU. 4 OfflcD/X^S:^^ 

*w- -v x * 5 f? 5 msm LT«iwtaasai*fwt* 

T$6. 

[0 1 953 JJEOWCaBBLfc. ¥#frf-yr^ 
K 1 ft 2 3 &-?£,ti»«fttta}I£fi£# 

iU^, isHSOATXo-X • 7W#t?l 
4fc». Xn-X- TM«^a<0flfiHi. 04 IT 
*Ui«B6J:>J. J:9fS(f&lt®£tS^itfT#.l>. 

[0 1 963 4/;. a»^f-/xtfflv>T«*ittajsai 

A f tSffiXJ)0. *'yXlMXS: < J:9**<L*Cfc» ftV^ 
^etO^fetiifcto. J: l 9^<<0>'X;^ffiifcf- 
>?X*f»lt4iti^Itt-C*0, ^titflOOOffl 

0)yx>\,zw>i->y7 , $:im?hz.ti>-5imx'*,?>. 

[0 1 97 3 ZKDj-'yXZm^X 100 OdOXO-X 

[0 1 983 i*t4-Ctt. IMlUMwyX/l, 
^JSJ: 0 fcWv^fKTXn-X ■ ru-f<0Xo-X*E 

W CWI^, yX;uoffi?iJti04 3t*L!tJ:'?^^ 
7-fe-y h ^^Sitatli 

ift^xD-x- TP4" zwkthizh^x. mm. 
mm) . 

[01993 <xccxn-x • Tu-inmmmmzML 
xrsm-i . 

[02003 d^tT'fi, m^idimit:;Xjl>fttfyt 
7 -b -y 1- S iiTIB-g? ax v ^ffliftwf - ? XSrffli 

T<± y X/^*qg3aSi[±(ciSB 3 flT v >S H^COXD- 
X»«<!oaFftt6fc:WLTaBW4. 
[ 0 2 0 1 3 04 4 tc*HSWrailRO»«tDta!«K*ffl 
^T. yXjum&J: 0 *>itv>8j«<oxo-X • Ti^^ 
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[02023 *?/ xivmwtwti . -fzcbhrnft-th 

[ 0 2 0 3 ] M4 4*2. 20dpiO^--y7X100<lpi<?)ro 
[0 2 04] 20 dp iojyXrt't-yffcWL-C. 7'D 

-y- ru-fc7DrD-7? B iia{±i oodp it-fts^ 

ft, -ElOl8Hi!>f^iro-7*OEffifi4^#re * 
[0 2 0 5] *ZX\ 04 3fc^L^J:^^, 8ff5fllft 

b-^^igKLTffi^tlOOdpit'fcM^J; "5 t:rn- 
[0206] •T^-ro-yii, ^-niio^-vy 

izX'Oya-y - Tl^^c0(Tffll*^)-ffgO7-a-7' 

[0207] &W;ffl^cDJ: o^-y 
7hMl.016nm/iWA>U lX^r^ygfc|5l#«B 
IM£2:ff?. ZVZliZlX lHIftXdf^yT57'n- 

oii-ri t T'ioodpit-se?ij trassr 

[0 2 08] i^T'd, 7X/UfSHl. 27mm (20dpi 

(CH 3 0) 3 S i C 3 H B N H 

[02 14] CD7$.yis7>jj-vrV>7ffl (KBM- 

6 0 3: itsm imit^wfc^itm * 1 %<r> 
mzDvmmzitiz. mz, ±mm.^m¥^^ 



mnSXil&ffl £f^f- -v 7T\ 254rani 
(100dpi )0)mm<OTV-X ■ T W *fWt**&* 

[0 209] ii-CIK«LfeJ:?=fl:ro-7*(50S 

K«ft#»H. *ft-«a*H3iEt«c, «S*\ -eix-f 
[0210] 

[HffcM] JaTtl3fcM*4pffT, J: 

<^)Slteft^®ft-0>jT1iftSt)O^, *»OT{± % ZtlH> 

$mmzi mfcztin>cr)X'i$%\,\ 

[02 11] 

a. m&mmm 

25. 4mmX25. 4mmX0. Smmtc/^gijffi^ 

y) *x'2 0ttffimg%imLtzm. *m.n&smt 

S^tt^S-jfiaiffofc. 8 0°COlN Na 

c i «n=2 oaiaasu a* (Tkig*) mt. mn* 

[0212] «EK«LT»«Lfc. Tlfi^ ( I ) : 
[0213] 

C 2 H< NH 2 (I) 

^*l!fc$o{tT9a»$-fr, iJc^T. 1 2 0"CcO:*-7*>- 

[02 1 5 3 Jftfflft. TIB* (II) : 

[0216] 

Ht2] 




"(CH2) 5 — C-O— N 



[0 2 1 7] ON- (6-~?W S K#7*ndfi/) X? 
WS K (EMCS ;ft-^B)II) <00. 3%?gi£ (x? 
y-;u: s^f-/i>x/W?*$/H=l : l ) fc«^SrSiS 
T, 2l«BI«atU EMCS£T$7v7y#-y7'J 
y^JftTSySfcRjSS-li-fc. SJGftTSL x?/- 
;U: ^yf-;Px;i/*^^K= l : lt'lUk x?y-/!/ 




■C3 08»U S*#*£R&o»tT«iaft3-»tfc. 
[02 181 B. To-T^pif 
5 ' — ATGAACCGGAGGCCCATC— 3 ' ® (E^J#^ : 1 ) 
3 ' — TACTTGGCCTCCGGGTAG — 5 ' © (I!?lJ#-«f : 2 ) 
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MKftB(zMm(£MBLfc-?.l< 4 5 K«fc«OS£*r TlfisC (III) : 

m&xji'AThm (sum ■. x>vv < wMkt\>w [02 1 9 ] 

o 

3' -TACTTGGCCTCCGG GT AG — q — j>— O — (CH^e SH 

O 

[0 2 20] 0)*JWh&ZmALt:*VJ??U* 7. 5wt% s H&iUlV) 
f-K (-ffc&ftlll) mm. -?%hh, [022 1] 

7. 5wt%, 5wt%, f^-/7U3-;l' [^L4 1 

f 

R 2 — <p — (CH2-CH 2 -0)„-H 
R 3 -^-(CH2-CH2-0)mH 

R4 



[0 2 22] X'mZKh7*+V>7)i>?-)l (Mi- 
tt, ffiifii&: T-fef-W-ZkEH JiH3F7r4 y*S;ir 
yuttS&a ) l w t %£ ^tf s fbttKi* l . o 

[ 0 2 2 3 ] C . #«STa-X<75HS 
5' — ATGAACCGGAGGCCCATC— 3 ' ® 
3' — TACTTGGCCTCCGGGTAG— 5 ' © 

5 ' — GATGGGN 1 ^TWN'GTTCAT— 3 ' 

®\5.<S><r)Tvy- y4yx°*Ltz®M(nffl&Z. N 1 . 

N 3 . N«*\ ^-?-'ilATGC(7)^a«0Mit*>tS^ 
^k#Xh*£J6£L£lt2 5 6ae9:tU:**?U** 
[02 24] (HJfefHl) 

«hpf 06-04003 7^$stiaa-r **ffi ( 1/ V 

nyafifSlilmm) 06O)»«**rLy'X 
;l-5rl OOdp i «e 7 f?, ML fits &*5 0»7)- 
h 'J ? XffiJfltttjgjS LfcZBJMF L 
tctZch-b. yX/k&«»«$h.TV>4BM»±12. 7 
mmX12. 7mmTft")s /X/K7)I8W±2 5 0 Offll 
yX;Pjfe»BoBBP 1 1 lOHJPStt 



u , SBSWjijtfc? p 5 3 co* ? u** v <mmm%.i? 

©"CftO (-r^t-^ieBcOOtfOBd^Jtlil-) , ®W7 

A yXf^LX^h. 
® (Efl#^ : 3 ) 

4 UK ^<oqiai4*>2 4p 1 fcfcSidteRff-Sfva* 

i. jytm&i i3.i i4ti, z<om&mx'i±. y 

14*>|*jgU:tt2 0 0jumt\ $£ti 
^8 0 0^mT'S>^. tth-hy-f-Ji-l 14<0fig 
MliiftO. 2 5// 1 fcitg$ft&. /X/UA>f,-®Ctt 
UJ$iX|.XP-rft(i24p I T'#>9. icOO. 25/i 
Hi. tJ«t^l000 0«COTW'ft«fW**(Cffla 

tl>. 

[0225] (MSflJ2) 

mm<7) b twr l/c * o 5 ? i/jf & mm . mt 

W 1 T'fmUcZ B J \y HOE*»tt(7) 16X16 = 
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2 5 6(D®m-y-><-i,z-?j ?u?< x^y-v-zm 

mx\ mmw-j<-. yxMtf-v>±ims.m 
pm&Tmm^K MQ^nzxzmftcomkzm's. 

[0226] UBOVW S Kffi^^A-T^ffi 

Mi JlS L£g«LBc* »; ^ ? l/*^ KiMSrttft L 
fc. HSI|yl| 1 IZ&^TimLtcZ B J^>y HcOlSfttttt 
U» ttJii§flS?et*l«i^ t )(7)JR»{i2 4p IX'h 

AWKy hnwmt. m^mmmmzx^x. i 

0-1 0 0;um<7)tSBi:&l>, |^:t^>' 

[ 0 2 2 7 ] JJE&j£^K(i&M£tfX< . » 
ffiyif-^-fifciJltSSaBL Wg. fc&tffc. ««± 




'CHa 



[0228] (III) tTJrt'Ja^Urtf-K (-ft 

a i o §%<mm^y^-nzmrtx' 1 n#ra#ft 
«*) <Px-momcftbti> 

[0229] <&*X\ ±ie^v M-f- Hiffljet- 
* K-y h^ZJWETl^-f «tC»BRLfca^tov^T. H 
•y M^h^affitcyn mttztb. 5 0m 
M>)>m&m&(pH = 7. 0. lMNaC l*-£tf) 

(.c b s a ( ^rMnr^r s y r h y >y ^> > * 

> ) ^2%ffM&xmMLtzfrt v^yp'fmm^z l B§ 

iBiaatLfca. fries omMu ymmm*ms.m> 

L , -TO 5 0 m m y y B«ffiS4>Tft« Lfc . 
[0230] (HtftM3) 

' W 7'y ^-f -t'-y 3 yRjEtri sdnatM^k? 

hJHIHMl 

^T/UglWDNAiLT. 5t (V) : 
[023 1] 
[€5] 



NHfOy, 6— p— 0 ATGAACCGGAGGOCCA1C 3' 

0 

(V) 



[02 32] ODNA^J-f , -t£*>*», ##W<0BfciJ* 

5 y £ 5 ' Lfcfcfcft V ( ^ y 9 Xtts^tt 

J: SUA) *Jfllvc s Htt«2«IWRS*ifcZ<Wc7W 

-florn-yt^w 7'y r^-fe'-y a y^jssrfto 
[0233] r-f Hf-i- a ys«t±. 

*r£t» y ysasffiifc (lOmM'j yig*g«& P h = 

7. 0. 50mM<7)NaC 1 £-£tf) 2mlfc£JBV\ 
/vf 7 yy\--y ^+TtT-jfe. tRHfMmD N a*§ 
JSfc fc Ofc/W 7*yA'. y ^4itcJifU s Mfl«i*gT7 0"C 

[0234] attt^wyy^-y^^feK'jaj 
4*-is*yw><mmxmt-th. mm* mmmx- 



S^fcffiffl L^^T^^ti, ECLIPSE E80 

o (WM-3y) fc2 0flS»1liuyX (Tyyrx 
?D7-h) hWf7Al^ (Y-2E/C) Sr-b-y h 

(i. -f ^-y-fyfyy7r-(-v-^ccD^^7 

(C2400-87m^h-^Xft^±) tBdM 
a^S (Argus 5 0 Sffi*b-?*8c5S4ett) * 

[0235] ©83itfcS«fc*-2S . ««±tcr:^7C 

±E<o«^iaio3iasffif§iiri 7 5 ot-j>^ 

[0236] (HflftU ) ##«<oc T'f^jS L/C 2 5 6 
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9 , 2 5 6 SCO D A N7D-7*> & Z^^IS^ 
£;*X*:DNArD-7"- 7W£f|jIL*:. 
[02 37] 

/vr y y r-f -tf- > g yfc a sswd n A<oa»ijwtt<o 

ffFffl 

HSSM4 , t«BSL3t2 5 6ScODN ky'u-y ■ TV A 

5' — ATGAACCGGAGGCCCATC— 3 ' ® 
5' — ATGAACGGGAGGCCCATC— 3 ' © 
5' — ATGAACGCGAGGCCCATC— 3 ' © 
5' — ATGAACGCGAAGCCCATC— 3 ' ® 
A 

[0 2 39] ilCO®, @, ®c94a<0gWDNAfc 
owe, tft.?ftfl8lKSatM3 fc£<Httfc*8jfcJ: 
19 y vf 7* y ^ -fef- ^ 3 y Srtr -5 t i -?> . HJfejyiJ 4 "C 
tiaUfcDNA7M£>#K>ybO^. 

«d n Afcs^tffiawajfflw^^-ira-ro b 

•y b*»fc<0*S£aHBJKS*u ffiOb-y h*»6U»*ti 
IBR$*u5rt*ofc. -f-ii^fu «3K*HR*$iifc F ? b 
fc*JV>T. MISilS&tttt/fcM:. »WDNA®{Ci5V> 
"Gil 8 3 0, «WDNA®Kti^T{il27 0. StW 
DNA©tfcO-Clil 5 2 0. fW*jDNA®lCfcwr«i 
1 94 0t*^>ft. 

[0 240] ^WN'7 > y^f{±S.l.tcOCO N mWDNA 
©fcfcltS 1 8 3 oti, JdESUfcWOtcfcttiWttl 
7 5 0 k«BH«Ull*iT-RL-Cfc 0 . *0)«KO38fcO 

7^£*«J:(;Ml.T«£U:DNA7M{i, ffi 

n A^>jes«*ttajt-Hj-fcttfflT- & &e*fc*§- 

[0241] ( HiiM6 ) *KSPJ!Lfc38WBJSiW2«) 

«3t**t-6»*Btajsgi**t-srn-^ • 7M o 

[0 2 4 2] ftfc, piffle?) B TlHSSLittfy 
[0243] *<0«, «#WOATlWft L£ 5 H 



Srffl^x, mm3 tmm^umx'^ 7'y ^ 
Aoaw*mt*«fflEtfc. 

[0238] IfAtWDNAt UT, JUTOttSBH 
Tests' *«{aB£W:4»0DNAfc 

(E?II#^:4) C-*G 
(EW#t : 5) C->G, G-»C 
(EH#^ : 6 ) C->G, G-C , G-» 

SJK&ttaiU:. JJB»»*«a«!l«IBIHfcK(is tt 

Btas*ttT*li. «^fc:8«&S:h.S»E*l»9i5y>SK 
•y bOBSti. JI!Vi*jBffiOttKk:Jt-9T, 7 0-10 
OjumCDiSBtfta. 

[ 0 2 4 4 ] JJEffl^S*i«fiyBttjW6< . m 

izm tti uiti- mm<mmK kjmiz 
a^x. mmmmt<7)Kfciz£&®fc*%-tmiz. ®m 

[0 24 5] (III) cO^-y^^Ujrf-H (-ft 

-^unmm-^TtTVAmzm^itzmmis m 
& 1 0 oxofta-H*^"?-rtt*aTc 1 

*) 4»t*?3 0f«*»LJt. 

[ 0 2 4 6 ] fcV vt\ ±16^- y rfjf ^ u^-f - H £ Eg* 
4 H -y b StZ^tcTV >f *(C»JS t^^fc-ov^-C , H 
•y b J3WW^ffiC7*n -y V ^SBl&iW^:ft. 5 0m 
M'JJ^BKWR (pH = 7. 0, lMNaC 1 Sr-S-tf) 
tBSA ( i Mfil^TyW7"S>->'^T;Wb'y •yf-jy'-W? 
y) ^2%c7)jgJKT««L^7-0.ydr^^MS?Stcm 

BRsaLfca. gules o mM y yjfi«iiarrjBKJfe» 

£ O 5 0 m m y y Ufc . 
[0247] (y^ 7'y ^'W -tf-i^g yRiEtJ: SDN 
ATV-f<0b'vb»ttlF«) tf/HWD N A t LT . 
5ttWJtS (V) <?)DNA4H\ ##^I<0 

o-ysy^5' tlS^Lfc^^ftV (^y^^<*«6 

o- 7" t coy vf 7' y ^-f -fe*-^ 3 >^Min-> tc . 
[0248] ZC0J\-i 7'y y-i -fcf-xg yKJCti, PIS 
U: D N A TV A t . 1k^-ttV £ 5 n MOgjre&tf 'J 
>«««K (10mMU>fl(EHMKipH = 7. 0, 50 
mMONaC 1 £#tr) 2m 1 t5rfflV\ M7"^^ 
^♦"C1f-5fc. fflRS*T/l'*WDNA««i:fct)fc:A 

-Y 7*yy<>y ^«ft=*tt, Sffl»rt"C7 ox;4tDii^L, 



z<om. 5 o*c & T-^a l , ^■ottfflT' i o isigtRa l 

[0 2 4 9] msL*J^W^7frL>M*)& 
ra^^LfeffiHTMRtttt. ECLIPSE E80 

o (tt«*a-3» fc2 0fg*ra^yx (t^t* 

7DV-F) fcfbfcM/l^ (Y-2E/C) H7h 

(C2400-87»h-?^M) 
USB (Argus 50 iStft*h-^XttSAtt) £ 

[02 50] lKiiS*lfcii«fc«^# . »K±tZ»5E 

«{±s JJEWSI!J^»OMS§U»&«-ei 7 5 OT'&o 

[02 51] *tWOCT^Jfi Lfc* U if 7 7 U** F 
9xaHSLhfcttffl U raStt-^tft £ ^J: *) . 2 5 6 

a^oD n A7n-r*^iii ~&7trn n a 7* 

fflU:»W*Haa»il 0 0 oaa/X/MMSrt-ijF, 
.I-IT'li-Iil^O? *>2 5 6ffl<7)yX^SrfflV^Stt:<J0tt 

[02 52] (VN'f yj^-fe'-v-ayfci&SiWDN 
AC0SS'J^tt<7)fFtt) «t Ufc 2 5 6«<*)D N A7Q- 

k\ @6<)i:t-|»S«ie?iJ&W-rsSWDNAc7)jS8'l1ft4 

[0253] tx^SWD N At LTlis H«W5?ffl 
^fc£3fcgU$i bT-f F7*f-^o-7*$y£5' iztS 

[02 54] ±i£<9«k 9 teOlip 5 3»s"r*HE»K*A| 

SEQUENCE LISTING 

<;110>;Canon INC. 

<;120>;A method of preparing a f 

<;130>;43%102 

<;150>;JP 2000-284046 

<;151>;2000-09-19 

<;160>;6 

<;210>;1 

<;211>;18 
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[02 5 5] ^£0<2>, ©, ©, <8><7)4S^WDNAt; 
OUT, ^fl-ehfflJ'JfcyW 7* 'J 7M -tr-i- a y^fi 1 -? 

n-7*«9 H -7 h#^<9^3e#Rg£ft, fl&co F -y F 

ttimmtwmzixKfr^ti* mwwmztik f ^ f 
vmimmm lt j±. *kwd n a tov ^seatw 5 

[0256] «T<0/"«97^U*»* t)«0<0. 

*<rm%m)g<mmi. ^bht 

t>->iZ. tot, *»WOH3B*ffifcft^T. 7W« 
JiKM^LTtStUcDNATW'i, ««DNA<JD^ 

[0257] 

[0258] «ffc % TU-f«<*Ji«tttaSia*fflV>fc* 

iutiot, Sv^jKtC F >y F **5>JW*B±ai t J: -3 
[ 0 2 5 9 ] -e LT\ JfsJfflBfc iiitf, ^tttb^afc 

hm-7n<?>-m<n%mtt . ztuzim-tz f -y f 
on®mt. %$>v&m« Fv F<7)A*ffi«(?)««s:^ 

[02603 



array and a device used therefor 
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<;212>;l)NA 

<;213>;Artif icial Sequence 
<;220>; 

<;223>;Base Oligonucleotide for preparation of a probe 
<;400>;1 

atgaaccgga ggcccatc 18 

<;210>;2 

<;211>;18 

<;212>;DNA 

<; 21 3>; Artificial Sequence 
<;220>; 

<;223>; Oligonucleotide probe for hybridization assay 
<;400>;2 

tacttggcct ccgggtag 
<;210>;3 
<;211>;18 
<;212>;DNA 

<;213>;Artificial Sequence 
<;220>; 

<;223>;01 igonucleotide probe for hybridization assay. n=a, t,g or c. 
<;400>;3 

gatgggnntc nngttcat 18 

<;210>;4 

<;211>;18 

<;212>;DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>; 01 igonucleotide probe for hybridization assay. 
<;400>;4 

atgaacggga ggcccatc 18 

<;210>;5 

<;211>;18 

<;212>;DNA 

<;213>;Artif icial Sequence 
<;220>; 

<;223>; 01 igonucleotide probe for hybridization assay. 
<;400>;5 

atgaacgcga ggcccatc 
<;210>;6 
<;211>;18 
<;212>;DNA 

<;213>; Artificial Sequence 
<;220>; 

<;223>;01 igonucleotide probe for hybridization assay. 
<;400>;6 

atgaacgcga agcccatc 

[01 1 ^Sn^2Sfp«itW<7VUvx y h • 70 [03] -*«*Sfl/£ZB J^-yTtflcMRaHT'ft 

[02] ^«Sh.^2»fn«3gWNV;U>?x v h • ru [04] ZB J'sy h'^l^l^ttlffltJ) 
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[05 ] ZBJ\7 Kcom 2 OM&^tKBifMBBIT'ft 

[H6]H*> (A) , (B), (C) «J:tMD) ttZ 
BJ/X/WS:»(R"t4|Rjc. tefflStl&x-yf-y/Ilg 

[07] ZBJ«<RrtfctJ{t*t-^S«0^mSW«l 
[08] ZBJ^rtfcfc{t*t-*S*tf)*Jli8EHW 

[09 ] z b j aeRrt t*stt& t-^««o , ^r«i3Wi 

[010] ZBJ«firttiJ»tSt-^S»eDb-^ffi 
5tcOffiOCT^^t-^0T-J>l) . 

[01 1] ZBJ^-yKwyX/WBlRW-WSr^Bfffl 
0T'&1>. 

[01 2] ZBJ-N-y K«yX;Wgtt«0-«Sr*^-BfaS 

[01 3] zbj\7 H»y Xfw&ttn-mzTFrwim 

0T**&. 

[H14]ZBJM HO^ XA4WtoH*fti??ffll 
0T'&l> o 

[H15]ZBJM H«oy X;WWjt<0-M**r?-Bfffl 

0-c*>£. 

[016] ZBJ^.y H<oyX;WBtt(?5-WS:^rBrH 

arc**. 

[0 17] zb x>\<m&)-mk7tfrwm 
[H81ZBJA7 Y<n; xivrnfTi-mk^ism 

[0 1 9 ] z b j msx/wmn-M&nttVim 

[02 0] ZBJ^vHO^X/WBtt^-WS^tBfffl 

[02 1 ] m<T> ( A) ~ (D) liZB Jf-yTWX/U 

[02 2] mcT> ( A) ~ (D) tiZB Jf--yT<7>yX;l/ 
*»M >^* { ftHl§^2.^2r^t i F®0t-^^». 
[02 3] ZBJ + vyffWh-frmmX-mi-th&t) 

[024] ZBJf--yTrt<?)b-^5!*T«4 , f4JBW) 

[02 5] ZB Jf--y7'|*l<?)t-^®ST^-f&^<7) 

[02 6] ZBJ-f-vTrtOb-^BJR-CS^-riJBOT 

[02 7] ZBJf-yrrtOt-^KJRTJS^-fiaW 

[02 8] f-yT, iJ^Jfiltf-f^fl-*** 
iBLtt (extrusion) ££tfZB J71) y r-'Vy KOffi 



[02 9] -fy^f-^^/MfajLflKOffifiOllKftfc^tllr 
E0T-$)l». 

[03 0 ] **HHfciflJffl3;hftZaCTC7M WiJXfr 

[03 1 ] fcfMHfcifc-fr-v/Wyx -y h2ntffcj;.&« 
«*tfUHSS:mjS-r-&^*^-yT^^e0T'*>5 . 
[03 2103 1 ^fcVTcO/X;Hfi^SHOte^c0t'$) 

[03 3 ] 03 1 COA-A' HT^BffflHT-fti. 
[03 4] H3K0B-B' ISTcOBrffl0r$>i.. 
[03 5 ] t-7;l-yx 7 h^fcJSiRftittaJSStfc 

[03 6 ] "t-V/l^'x -y f^tJ:S?gftttai^a^ 

[03 7 ] -?-V;l^'x >y h^ti^vSt^tttiJgBT' 
[0381 fljtttttliJSIMOgl SET* 4 . 

[03 91 mm^wrmmx-hh. 

[04 o ] »^aaiiBofl!iwiiiia*o«6*EgT'ft4. 

[04 1 ] rxi-7 ■ TU4mmm<r)ffi&<r>®$mz' 

[04 2 ] ir-v^-i > y hu^zxmm±mmm^ 
[04 3 ] awtajssw/x^jBOffiio-ffli^^tH 

[04 4 ] tf-V/Pv'x ••/ hUMzX&m&mtiimWZ: 

m^tz7a-7mmcommm<7)^,co-mimmi-^ £*> 

1 m. 

2 b-?*? 

3 JfllOStt 

4 $ 2 

5 a- 7 H 
6 

7 jjfJS 

8 ()S*iJf-/^) 

10 t&KJK 

1 1 9mm 

1 2 

13 Bff-vt'f-^aylB 

10 0 Z B Jj-"/7 W/WJx-v h -7'Jyh -T 

106 -fy? 
108 -ry?}& 
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110 SXim(SXjU) 

1 13, 487 ><\s)V 

1 14, 489 JXiVj-t *IV 

115, 4 88 m%g. (f&r+yj*) 

1 20, 440 t-? (b-?##) 

12 1, 44 1 ±h-^ 

122, 44 3 J«|t-:? 
130 WR 



132 Kfr^ji (mmm&mm) 

140 «^»(*<SiSflO 

160 t-?K?4A - 

2 0 1, 2 0 2 ttMrtX/t- 

205 7<wm) 

2 1 0 *■ +*rt4WHL* M 

220 smt (tryyhff*) 



[HI] 



[02] 



[03] 




[H7] 



[04] 



[05] 




71 72 73 74 / » 



201 203 ioi 100 102 103 104 105 204 202 




[020] 



107 436 



4S4 106 488 49QB 490 



211 212 213 214 210 



142 

Ik ia0 



[09] 



[01 1 ] 



[01 2] 
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[033] 
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[03 2] 




[034] 
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[H35] 




1. 27ra» (20dpi) 
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[038] 




[039] 
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[04 1 ] 



0 



n rmnnnnnnnnnnnnn 
uuuuuuuuuuuuuuuu 

. 0BB8BH888888888B 

^□□□□□□□□□□□□□□□D 
□□□□□□□□□□□□□□□□ 
□□□□□□□□□□□□□□□□ 
□□□□□□□□□□□□□ODD 

□□□□□□□□□□□□□□□a 
□□□□□□□□□□□□□□□a 

DDDOnaODDDaDDDDD 

□□□□□□□□□□□□□□□a 
□□□□□□□□□□□□□□□a 
□□□□□□nnnnnnnnnn 
□□onnananDnnnnon , ^ 
□□□□□□□□□□□□□nocr^ 



4 



(6 6) )0 2- 
[042] 
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4Z 



-HXK3i - 

- jW90^u> miuorviutu i.- locvwi tit im 

000 0000 0000 0000* 
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oogooch «ooo oe o oo o oix>o ooo u _ 
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